Robotic endoscope motor module and gearing design.
Actuation of a robotic endoscope with increased torque output is presented. This paper will specifically focus on the motor module section of a robotic endoscope, which comprises of a pair of motors and gear reduction assemblies. The results for the endoscope and biopsy tool stiffness, as well as the stall force and force versus speed characteristics of the motor module assembly are shown. The scope stiffness was found to be 0.006 N/degree and additional stiffness of the biopsy tools were found to be in the range of 0.09 to 0.13 N/degree. Calculations for worm gearing and efficiency are discussed.